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own observations show that recovery from anemia is possible with-
out tryptophane. Alcock believes that while tryptophane has some
definite function other than as a component of the protein mole-
cule, it is still a mystery. In animals without tryptophane, he reports
prolonged survival with some blood formation, hair, and skin growth,
and secretion of digestive fluids containing protein (and tryptophane).
These observations are cited as evidence that the failure of animals
to put on weight in tryptophane deficiency is definitely to be referred
to the interference with the "essential" function of that amino acid,
and that protein synthesis (and tryptophane synthesis) would go on
unimpaired if that function could be restored, Alcock has observed
in animals deprived of tryptophane, and injected with anterior pitui-
tary growth hormone, sufficient increase in weight to indicate growth
and protein synthesis. The other essential amino acids are, like trypto-
phane, believed to owe their indispensability, not to inability of the
body to synthesize them in the process of protein synthesis, but to
their "essential" functions.
The crucial part of the theory is nicely summarized by Du-
Vigneaud, Sealock and Van Etten ('36), who state: "Alcock sug-
gested that the limiting factor to growth on a tryptophane-deficient
diet does not arise from the demand of the tissues for amino acids
to be used for protein synthesis but that some material essential to
life was made in the liver from tryptophane absorbed from the in-
testinal tract, whereas tryptophane delivered elsewhere than in the
portal vein was not available for the 'essential' purpose. He also con-
cluded that the animal can synthesize its proteins while receiving no
tryptophane and that for this particular purpose the body can make
its own tryptophane. He further pointed out that this conclusion
implied that the synthesis of a protein probably starts at a lower
stage than the fully formed amino acid and that the amino acid
groups actually found in the proteins have been formed there, not
assimilated from the blood stream as such."
Alcock, therefore, rejects the idea that proteins are synthesized
by an enzymatic condensation of amino acids. Instead he offers the
suggestion that a common attribute of living creatures is the synthesis
of a primitive type of protein from relatively simple materials. The
blood amino acids are taken up by the tissues and broken down to
some simple unit. This unit, by polymerization, provides a basis on
which the protein is built. Within this molecule of primitive protein,
or "urprotein," a process of differentiation sets in and a definite pro-
portion of each amino acid is formed, the protein so produced being
similar in composition to the probable ancestral protein. The subse-
quent differentiation of the molecule, involving addition or elimina-
tion of amino acids, or the addition of prosthetic groups, follows a